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(54) [*^<73*W] i?7 5i/^^ESS*«*Jj;^^^ffl^7c^f*^v ; ^-^ 



(57) [Sffi] 

t Kit t* s , m tio -ctfiifcif^tt t iiswfli 

y^^WiSlatt-H-C, IMS5at, ± 

m&mmmK4(Dm£(Di o~9 o%0>«£&wi-5?» 



(A) 



(B) 




itt*ii ] -fey 5 v 9 xmm<D»mmK&mm®)R 

fr^Wtt^o. 6J^Tt?fe5r.i:Sr#li[i:-r?)-fe7^ y 
[ffi*if 3] fttjfB^*gft«, 

*tfc*«:wfltT**>5 r i -rsa*« i fe«w-fe 

Htzwm^h z> z. k &4$» k -t sit*il i »*©-fe y 

1-3g^-ffi«#litrfB*&JftE©-fc7 5 ■yfx&tiilztti- 
5S-£ffi« <fc 0 /Jn $ - £«M» t -T 1 ffiiK<D 20 
ty; y 

[«*«6] ttiffi*^«^»$^0. 15-0. 5 
mmO«|Tfci £ i -rSW*5 i fetfccDir 7 

DflfcfcS J: 5 tRotl^r t «r«f«i:-t5»*qi 1 IB 

r/u$ = ">^, ?>^fv, yx^fciu^rfto 

il 1 fB«cDfe 7 5^ 0S§» 

^771-5 = 7 .A, 7/V5t, ^Un^Jfc'it/A 1 - 

tH*« 1 tm<D± 7 5 y * 7 IHEg£«. 

[»*S 1 0 ] ifJfB#*05S«(i, Stt 
&*g^fe{3 i Xf-Tfr % - 7 ^ 5 5 ^"f ft 

^^(-ioTSufB-fey ^ i/^^S«(cS-^$tiT^5iir 
£#SJi t i"5 W*il 1 fBtt^-fe 7 5 y * * lUKSfc 

ff*IIl^^Lff*«l 0<D^Tft^ 40 
frfBg^fe 7 5 y * * 0E§fflg<75*£«*l- t-f->y 

[0001] 



ft 5 * 7 5 y * * 0 tt&Kft <k tf* ft * ffl ^ fc 
[0 0 0 2] 

tt*a»feT/U$7- (Ah 0 3 ) ft^f* 

4 if© £ 5 KJfiftttKftftfc-fc 7^ * *gjgtf>*BJ 

7 z'&mm x°~mcm& tfct 7 v^ 7 hikss* s 

[0 0 0 3] L^L/«C*s?)±fE-fe7^y^^lElKSSt 

5 * 7 7'ii (o J; 5 &?r£4?M s ff£-f 5 

[0004] :©i? 4fWHj£fc#RH-j-$fcfc* ±125 
fTt>a^fc^M@K«?r-fe7 5 y ^^Ste±tSttE« 

«r, zottm^mmm^ttyjxmtektDm^m* 
-g-^^-d^m * fe 5 v ^tt^jR*B(c#fti- ^ g-a-^ij (A 

^l^W(r^$ft5 0 

[0 0 0 5] 14 (A) , (B) , (C) (4^ft€ftW 
$£*Wfe7 5 y ^ 7 0KS«(7?«fiKfiJ**i-^ffiE! > Kfr 

LTi4, (Ah OJ , 5^=i=T (Z r O 

2 ) , A7^ b«^k%^-fe7$y^7^f*^gft 
Sj-V^ (S i 3 N 4 ) , gftT/W5=7A (A 1 N) m 

[0 0 0 6] -tt£t>h, S i 3 N„ mfiLtefV-ty 5 y 
^ 2 <^*ffi«(c(i, C u if ©^MIh1K« 

5 $ 4 ©mSffi*^^*^ 
*^6^K^$tiT-fe7 5 y^7|I]S§S*l^«J5££ft 

[0 0 0 7] Sfc, ±fBl**(75-fe7 5y^^lHlSgSSl 

«4^I«5t©^l : 1 £#L<&3<fc5£P 
S$ftT^^ 0 
[0 0 0 8] Sfc, a^^^fr^^fiJ*^, ffitti 

SfcfcK, 0 4 (B) (OTtipt, ^{$-E-i>^-^ 

S*tHroIfiS5l:, A (Cu) ^Al-Si C^I4 
36»&fi!t5 t - h -»7^-7 7 i oT- 



[0 0 0 9] 

a*Sr^H#»tbfcfttf^ffl-r5llk9iSL©JIWWifcJ: 
*«£>»i\ttfc J: 0ftMf Ktt^SJtBW-eiST LT L£ 
[0 0 10] ^ffi*"^©-fe7 5y^^Sffi©ttK 

»«3SLOfR^^/H*tt (TCTM) <7)foJiitfc2> 

[0011] *3SWH:±lEIHI«j«*r«WH-Sfc»K:4* 
1-5 r. k Sra*W^I»±-e*, ftfflBtloTUifci 

[0 0 12] 

lz*%W \m Z-tviy?* BBS*!*, t7?yn 

&««£^Lfc*7^y**li]l&£«fc:J3^-C, 
JRtElc, ±!B&«[I|I&#<7?J1E$<ZM 0~9 0%©SS«r 

©f*W^1-3«£*S<75f«!W.tb^ o . 6 WTtfeS 

[0 0 13] ±K-fe7 5y^^lilKSStctJV^ 

LV\ WSBfR^iSftSBSr, JE^MStt^fifeSix 

[0 0 14] *»91fc*5^-CH:, SAJRffi^gfSai*© 

t - b i/v k m&mm t ©w©-«Bs»t 

^rt* ftUB L ^ 38 1^ T $ fcfc # $ 

[0015] -i-fcfrt,, ^HStt, «fi**as/h*v^fc 



<45, ¥W * 7 s> 45. LfrZiC ±IB 
© J: 5 fcJKUttfjWfoWfcRtt 5 r i i- J: 9 , t - h i/i/ 

io tst-h^^ogn, ±fB«i^afpwt- 

t^x.5I^V>4<45o 

[0 0 16] It^H^yy^ft, J^A^Sfl i 43* 

^js«i t - h k <Dm^<DtYmmz-%.$L 

LB ^ «> . SU^Hf P gPtt^-ffl ft t M# £ ft 5 

*&JR4E©0-J»»fcJia!g £ LTl^jrf 5 n t #$J* L 

[0 0 17] ±1BU^, «, DflPfegp^tfiKSJKuS 
20 Jjfflmof&ZYts *&JW££ffi«fc!K 

$©1 0-9 0%©|fiH©«**rfrf - Sii:*»4L 
v\ ±E**#l 0%5|5«©»^fcttll!US*©«ftSM!: 

«^ji«^^(c4Lfc^t j; vm&mmmw*^ 

tt&miIIB&iK©ff&<&l 0~9 0%tiil5iS3 0~7 
0%OffiffliS±9»*LV\ 

[0 0 18] 4*5, ±e«JI, if, DflBSSlJ^fc^SJRUE 
30 LTtt, ^*7°l-^iOX^icJ;i9 

S^Sr^Lfc*^JR«Sr-fe7 5 ->^^SSO*Sic 

^^^aLT@s§^L^i^ m&mmmtf(D^* 

[0 0 19] t.tz.^Wn<D±y * s/^^[HlS&*S(ci5^ 
Til, &miaKttiro#3a{^*t-t-5*^M«©^<DttiSr 
0. 6«TtL tl^t*^JR«*Sr<£»L-C^5fc 

40 «> % lt> t # \cm&mmmm&ft 

[0020] 4*5, ^«[ilK«t*fcfiJl^JRtit^*«[© 

[00 2 1] ±|B^JRIilB&«©flcaH^-r5K&»titro 
50 ftfOifciJSO. 6*ii5i, &<9<Djjfatf&m\B\S&m 



6£tTt^ti5)i s 0. 4~0. 6©«H^J:5#4 
[0 0 2 2] *38Wt«5-fe5 5s'^^lH|ISaHS 

fi-Cfc5. &JS0!t§«ill&*«©W»;^C 

< ft th ^ffi«©±#vMliJ^a^}^ 
£#££3. La»Lft#^ 5 s/^^ 

© «fc p fcflH**: 1 5 - 1 1 ^Iffi-efc 5c 
[0 0 2 3] ^©i5 4x<Y©Jg*t*r**i-fri:K;J: 

i»fe^i:fc»*rAJRiaijMS*sJ:W-fe5 5 y 9 *W8&ft 

[0 0 2 4] *fet**K^#5-fe7 5y^^[ElKS« 
fc&I^T, ft&JSUg©ff£S:0. 15~0. 5mm©^ 
fflt-rs^tiii^, iz7 5y**lEl&£«©*fifc8-© 
SMS^K «fc 5£7ISft ^©»»SriSSi-5 - i 
5„ 

[0 0 2 5] *blc*«W©-fe5 5s'^^liIISaas*r« 
>, *y r^x ^33 J: &©£>&©'>#< it 1& 
[0 0 2 6] -fe5 5y^^a£a©fM«-oVNT 

t, w«^ias**b5t©-cr4<i:vN*s, mm^m (s i 

3 N.i ) , SffcT^^i* (A 1 N) , TA'S-f (A 
1 i O, ) , i?yl/=i=7 (Z r 0 2 ) jBitJtA 1 - Z r 

iry 5 ->^^©^-f^-C«fig-r5t mmffl2 
0 0 0-3 4 1 7 2H1/tU^5J:?|:, S53£S"C*6 
OW/m • K£l±©jRe*J(S*r*i-5*{l2lt^**&IS# 

[0 0 2 7] $ iCffi^fe, 

ft&\ ±EA l-Zrt55j/^^itt, Ah 0 3 33 
WZrO, ©-g-H-ii-^U Ah Os ^20-80 



[0028] mmm&m&m^zwr&x\ &m 
®&m*im&WiX't)Z>m^ mum^m (dbc 

Cu-0# B B B ^^tJ:i9-fe7 5 ^^^*«^S^^tL 

7^5 = *Ai£gg^& (DBAS) t*S 
10 rt3ft£*ttttl^*4 J #*U^©-C, ^©7^5 
EKteflA 1 - S i «fc 19 -fe 7 5 y 9 

[0 0 2 9] t. fcfStt&JRifcfi. T i , Zr, Hfii* 
5 h 5 W£7> LT#Ji0Sg«£-fe ? 
5 y 9 xWffiz^Y&c&t D . Al55t 

[0030] ;W89lfc«*¥W#*$?»— >W4, ±K© 

20 M>^*-i-*fceg»LT#fifc£;h,5 0 

[0 0 3 1 ] ±Bij*t«4-fe5 5 y**HII6»g*JJ: 

as**fctt&S*u W^7^«tu;<<, 

KM 1, 1 0 «*%W±, A? * L < ii 10-90 
^ ffl ^?c« £ tiT V ^tf*38 0^ ©a* ^ 5 o 

[0 0 3 2] /<£*5, ffl©l#Iffitt-f^y^ 

-r, b Ag - 8*05 5^**^*^^ Litmm 

40 ->y^-<— 7(i s ^^t3^5t-^-»^ ©^ 
?r^1- 1 ©T-fi/f < , mmtf- t*©ir 7 5 y ^ ^ HI 
KSKi^ * ttHS * 5 1 © (i^T^fe t © t -T 
5„ 

[0 0 3 3] *fc&JREBffi©ft«i;:*f-f 3*feJRt£© 
flsK©tb«r0. 6«Ti L, ta*tWt»^JR«*«r<e« 

W^S^MtH i ft 5 «fc P WJf£*©R 5 #££-f-3 0 
r. ©S 5 *AJME©«U£*«lP«-eK t) 

^«t5 4DfcjcS^SriKfp-C*#5©-C, RUfciOiBt* 



[0 0 3 4] 

[0035] mmm 1-10 & xuttmm 1 ~ 6 

X«3 7mm©S i 3 N„ Xffi, A 1 N*«£J;^A 1 
2 0 3 IS^I-MfLfc. «-t7 5y^^Sffi©J¥* 

-es>5. — xitstfsttt 

5CuSfcliAli©g^Ifi (£*@Sgffi) fcitJ* 
&JiWK«:#»cfflj£Lfc 0 10 
[0 0 3 6] «-HJ6«»Jffl©«^JRffitHy7h3L 
'7fy^PItJ; "9 , ^ft^ft^JS*liftSl5i: LT©S 
M, ft, SfcHmPfelBSSr^L^. 
1, 4~l OJB<B*&JR|g<&fl-JHBfc:H:, 1 1 lOTt J: 
«£#0. 12mmffc!)©2mm©gi3lr 

«k 5 K4f # 0 . lmm©1iHiKtt5S3a« 

?II5mm^tS^5o. 1 2mmW[IIPlSa5 3 b £^J& 

Lfc 0 #tkii«©M«fill H4fc*1-J:5 20 

[0 0 3 7] (&AHlBfr|g) 
1-5*^M«^f«Otbf4* 1 \z^tmt 45 J: 5 fc, 
«&JR4go|H]l6/^-^*rPSEbfc. 

[0 0 3 8] 15 L-CMKLfc*£WK*s «tV*&M* 

"Cft, 6 5 % A g - 3 0 % C u - 5 % T i i» 

^^SSiW^ii{*4-X^^T«8 5 0°C-C5~1 5 30 

[0 0 3 9 ] D B Ci£T-(4»Ji#:4-S»^^#ia 

^T«l 0 7 5*CT?5~1 5^ffi*BfiLT-fr^ 
^ Lfc. IfcDB Afe-CttlME 6 5 0 °CT- 5 ~ 1 5 #Pfl 

[0 0 4 0] #g^#tf>£JBIIIB&«<Z>g^ffi«tt:, £H 

/h * < ft 5 i 0 ^JRHKSOiJ--!' Lfc 0 

[0 0 4 1] * LTJiffi^J; 5 KpgLfc£gh§-#:<7?* 

im&mm&momfcitm^ m&*m&m^x*m# 40 

m\mt>±y 5 y^m&Slg&SijiLfc. L^^5^ 
l^ttm!J>f»)ji5 t - b 

H 1 ~H 3 fr^-f J: 5 fcfclljftflfc ±tWfctiE0!lfcfl53ff 
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£;fciKft3S5fc£*£ft3¥H©9J3-ttl 0-9 0^*% 

[0 0 4 2] El f4«£H« 5 a OftjqtttCjNU&^ttft 
$15 3 t LX<D&M%3&f&Ltc±7 5 y^lUB&StKl a 

^{«7-6;6S^£ft5-7J, l4IS5a(:t-h 

[0 0 4 3] @2 f4JE£«ffi 5 b Ofdjfti-fy^IfP 
£153 a & L-C©*fc#jaLfc-fe7 5 y^*0!£S«l b 

£M0S&«4^^£ft5-7J, «E«(-±ffi»^*« 
5 bisg^-Six-C^S. £fc&JRIl]g&«4<Bgfj£<sytl;: 

¥^*^-6^^^ti5-7j, *&Sffi5bi^t-h 

[0 0 4 4] IH 3 f4«£*ffi 5 c W*ffi^i-iAjS7JSft 

1 c ©#**r*-f H-C*) ?> * 7 5 y ^ 2 cd*B 
BBSS 4 as £ ft 5 -7j s }c _hfE«£ 

IS5c ^g^-£ftT^3o *fc£JilI]B&«4©Bf!fcffc 

[0 0 4 5] *LT±fB©J:5fcP«L;M*2a6H:fc.fc 

it mm-r z>t~$> i^tie^ £ 5 ( t - 

ht^^;^l:TCT) £HJfiU I4«Sit-h 
4 0°C1?3 O^ffiW^U ^ic^ta (RT) ^-cif-au 

x 1 0 frm&n ^ci25 °c * -c#?a lt 30^ 

*-eSrlf-'T^/wi:-t-5#?a-*tai?--r^-'USri 0 O-if 
-Y ^ A« D ig LXmM bfc 0 -t LT 10 0 if ^ ^7 

L, ^ 7 v ? Lfc^e^a -;wm&&mii. L/t„ 
[0 0 4 6] ^^^^-^WritfflL^-fey 5 y^^0S§ 

^*^TIfi* 2 
[0 0 4 7] 

[an 
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(mm) 




(ram) 






oaffltit 


mm 


1 


Si 3 N 4 


0. 32 


Cu 


0. 3 


0. 25 


01 


0. 4 




mm 2 


Si 3 N 4 


0. 32 


Cu 


0. 3 


0. 2 5 


02 


0. 6 




mm 3 


Si 3 N 4 


0. 32 


Cu 


0. 3 


0. 26 


03 


0. 5 




^sew 4 


Si 3 N 4 


0. 32 


Cu 


0. 25 


0. 2 5 


01 


0. 6 




mm 5 


Si 3 N 4 


0. 635 


Cu 


0. 3 


0. 2 5 


01 


0. 5 




HSBfl 6 


A1N 


0. 635 


Cu 


0. 3 


0. 2 5 


01 


0. 4 


m&m 




A1N 


0.6 35 


Cu 


0. 3 


0. 25 


01 


0. 6 


DBCtfe 


IW 8 


A1N 


0. 635 


Al 


0. 3 


0. 25 


01 


0. 4 


DBAS 


^Jfitf! 9 


A1 2 0 3 


0. 635 


Cu 


0. 3 


0. 25 


01 


0. 6 






A1 2 0 3 


0. 635 


Cu 


0. 3 


0. 25 


01 


0. 6 


DBCSs 


i£R^ 1 


Si 3 N 4 


0. 32 


Cu 


0. 3 


0. 26 


04 


0. 8 




tbR^ 2 


Si 3 N 4 


0. 32 


Cu 


0. 25 


0. 25 


04 


0. 9 
















04 






amm 4 


A1N 


0. 635 


Cu 


0. 3 


0. 25 


04 


0. 8 


DBCS 


ittS** 5 


A1 2 0 3 


0. 635 


Cu 


0. 3 


0. 25 


04 


0. 8 




lt«0i 6 


A1 2 0 3 


0. 635 


Cu 


0. 3 


0. 25 


04 


0. 8 


DBCife 



[0 0 4 8] 1^2] 









fc- hi/ 

(mm) 


TCTK£;&i|5ffl*7«i»*<D 
S5£# (%) 


mmia. 


mm i 


Cu 


10 


0 


■mm ih 


mm i 


Cu 


20 


0 


mmic 


mm 1 


Al-SiC 


20 


0 


mm 2 


mm 2 


Cu 


20 


0 


mm 3 


mm 3 


Cu 


20 


0 


mm 4 


mm 4 


Cu 


20 


0 


■mm 5 


mm 5 


Cu 


20 


0 




mm e 


Cu 


20 


0 




mm 7 


Cu 


20 


0 


mm s 


mm 8 


Cu 


20 


0 


mm 9 


mm 9 


Cu 


20 


0 


mm\o 


mmio 


Cu 


20 


0 


amie. 


am i 


Cu 


1 0 


7 


ami\> 


am i 


Cu 


20 


5 


mmic 


am i 


Al-SiC 


20 


5 


am 2 


am 2 


Cu 


20 


6 


am 3 


JtRIH 3 


Cu 


20 


18 


am 4 


am 4 


Cu 


20 


30 


am 5 


tflaH 5 


Cu 


20 


20 


am 6 


tttew e 


Cu 


20 


35 



[0049] ±12* i ~ 2 KL*-tt£*a» h m b friz «fc 5 5 » Mixfcif^tt* «t z £ #¥11 

fc, ft, H (tests ^Tti^roi&JS;'^ WLfc. 

fngB&SKttSi: ki>\£, **ro^Mffiroflc9tJt;*0fSro [0 0 5 0] JRffiyjttfttt&fttt-f, 



[0 0 5 1 ] 4*$, «-lllifi«aj*iJ;tJ«Jtft^J© i e^=->'U 
t75y^^fflSI #fctt LftV ^ t # 

[0 0 5 2 ] Hifeffij 11-16 
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#i 2 k mm^t&m ^xnmm 1 1 ~ 1 6 \m 5 

[0 0 5 3] i!fc(c^-ev?^-;KCMbTtylfiLfc#ia- 
»iM^fc.fc3?Rffi*S*R (tct) SrioooiM* 
^HJfi Lfcft mis it 3* 7 5 y * * "J^tRlSrWI 
iHC, ¥HJiK:*s»t 3 * 9 y * ©38£*£»l 
£LTT1E« 3 fc*1-jfe£:£#fc 0 SfcSO ©*[rU- J; 
o T H EflSJRS £ *t * fill T**^ L fc. 

[0 0 5 4] 

[*3] 





X&IS£ffiJP£ 
(mm) 




TCTlOOO-iMfMKD 


TCT1 ooo-»m*;i<&© 

(%) 


1 


0. 15 


X > Y 


s 


0 


ISBH12 


0. 2 


X > Y 


x 


0 


H&60I13 


0. 3 


X > Y 


x 


0 


1636814. 


0. 5 


X > Y 


X 


0 


HS6H15 


0. 05 


X > Y 


X 


3 


HUSH 16 


0. 10 


X < Y 




6 



[0 0 5 5] ±B*3fc*f**a»&H&a»4J:3l;:, 
iiaxJ:5/h*v^*#tWai-5»^H:tt, HSSSteo 

*ttTV^yt», ^ffl^ 7^ W£T1-6-i 

[0 0 5 6 ] -Tj, K^WS^O. 15mmi!)|V^ 

>Y«fc$/^«U6©I^'(t f\j£7»n^ 30 

[0 0 5 7] HC, X<YT*fe5^JS^!l 1 6f(±TCT 
•»KJ:S«&*S©llMDil8a**t ^fc»S9*KS4«JI> 

BgT-(«#««t*3»f*»^ Srflf « L/c k # PS^ w 
[0 0 5 8] 

i t (Dm <D-»#fcJ¥V ^EHJf Tj^fijc $ 

*u5 i: left 5 , m<9'te 9 >vtHm Lfc#& 

k & v ^ r t sa^* * *u *b^7?^« 
±lk< <, Kv^flrgitt*r^ri-5ia«nag^#fe*bS. 



[0059] ^tc^mmmR(D^m^Mi-m±mm<D 

«W«*jftWfc|!a t ft £ £ 5 Uijjf J£*<0E (9 . 

•J i-SH-rs ft if Jfc* J: 5 £ ©f dftfiAflH * tv5 0 

[Hi] (a) , (B) tt**b^ivW8Wo-lllt«!H- 

[0 2] (a) , (B) tt*^ivWBW©flli©lt*« 

[13] (A) , (B) tt*ftm*»H©fll©3S*fll 
i-#5-fe7 5 y^^lalKS«©Wfffi0i3J;u«irBia.' 

[14] (A) , (B) , (C) tt*^nft*©-fe7 
BH 0 

1, la, lb, lc -fe7 5 S/^ES&SIK 

2 5 

3 , 3a, 3 b mfcfimm m. mm) 

4 <km®ms. 

5 , 5a, 5b, 5 c «#JS« 
6 

7 t— bi/l/?^— X 
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[El] 
4 6 4 



[12] 
4 6 4 



X 



5b 3a 



1a l!759iX@8Jfcfc 

3 aismiMMZi) 

4 




□ □ 



3i» «K&*aa«(casia) 



5c 

7 t-M/l/K-X 



'X r 



'-f 



7 b-K*K-x 



F*— 4G026 BA03 BA05 BA16 BA17 BB22 

BB27 BC02 BF16 BG02 BG03 

BG27 BH07 

5E338 AA01 AA18 BB71 BB75 CCOl 

CD11 EEOl EE02 EE28 

5F036 AAOl BA23 BBOl BB21 BC05 
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